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(54) COMPOSITE DEVICE MANUFACTURE AND COMPOSITE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique 
which can make the electrode of a composite device 
without using the lift-off method. 
SOLUTION: When forming a composite device 2 by 
forming a patterned mask film 66 by using water 
having a sacrifice layer 51, and patterning a structure 
layer 54, and etching the sacrifice layer 51 from the 
exposed place, and forming a mover 11 at the section 
where the sacrifice layer 51 is removed, and forming a 
fixed body 10 at the section where the sacrifice layer 
51 is left, a metallic film 60 is made and patterned 
and an electrode 37 for electric connection with 
outside is made in advance before forming the mask 
film 66. A passivation film (titanium tungsten film) 64 
is made in advance on the surface of the metallic thin film 60, and at the time of etching of the 
sacrifice layer 51, the metallic film 60 is protected. It will do without using the lift-off method, 
and also the thin film wiring 38 and the electrode 37 can be made of the same metallic film 60. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the mask film by which patterning was carried out on the structure 
layer formed on the substrate through the sacrifice layer, The process which uses the mask film for a 
mask, etches said structure layer, and exposes said sacrifice layer, It has the process which removes the 
sacrifice layer under [ said ] a structure layer from said exposed part by etching which exists side 
etching. A movable object is formed in the part which removed the sacrifice layer under a base 
completely among said structure layers. The process which constitutes an electric element in the 
structure layer which is the manufacture approach of the combinational device which forms a fixed 
object in the part which left the sacrifice layer under a base, and constitutes said fixed object before 
forming said mask film, The manufacture approach of the combinational device characterized by having 
the process which forms the metal thin film which contains the electrode for external connection at least 
on said structure layer, and the process which carries out patterning of this metal thin film. 
[Claim 2] The manufacture approach of the combinational device according to claim 1 characterized by 
etching said electrode when forming the protective coat in said electrode surface and etching said 
sacrifice layer, before forming said mask film, after forming said metal thin film. 
[Claim 3] The manufacture approach of the combinational device according to claim 2 characterized by 
forming the passivation film which carried out patterning on said protective coat before forming said 
mask film, after forming said protective coat. 

[Claim 4] The manufacture approach of the combinational device according to claim 3 which uses as a 
mask said passivation film which carried out patterning, and is characterized by removing said 
protective coat on said electrode. 

[Claim 5] The manufacture approach of the combinational device of claim 1 characterized by forming 
metal wiring which connects said electric element of each other with the metal thin film in case 
patterning of said metal thin film is carried out thru/or claim 4 given in any 1 term. 
[Claim 6] The manufacture approach of the combinational device of claim 1 characterized by fixing said 
substrate on a conductive base and enabling it to perform electrical installation from the rear face of said 
substrate to said conductive base thru/or claim 5 given in any 1 term. 

[Claim 7] It is the manufacture approach of the combinational device of claim 1 which said structure 
layer and said substrate are a silicon substrate, and is characterized by said sacrifice layer being silicon 
oxide thru/or claim 6 given in any 1 term. 

[Claim 8] Said passivation film is the manufacture approach of the combinational device of claim 4 
characterized by being a silicon nitride film thru/or claim 7 given in any 1 term. 
[Claim 9] After patterning of said structure layer of the wafer with which a sacrifice layer is located 
between a substrate and a structure layer was carried out, Said sacrifice layer is etched and a movable 
object is formed in the part from which the sacrifice layer under a base was completely removed among 
said structure layers. Although it is the combinational device in which the fixed object was formed in the 
part to which the sacrifice layer under a base was left behind, and the electrode for thin film wiring and 
external connection is prepared and a protective coat is formed on said metal thin film with the metal 
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thin film which was formed on said structure layer and by which patterning was carried out The 
combinational device characterized by removing said protective coat on said electrode at least after 
etching of said sacrifice layer. 

[Claim 10] The combinational device according to claim 9 characterized by preparing an electric 
element into the structure layer which constitutes said fixed object, and said thin film wiring connecting 
electrically mutually. 

[Claim 11] The combinational device of claim 9 which has a conductive base, and said substrate is the 
combinational device fixed to said conductive base, and is characterized by being constituted so that 
electrical installation from the rear face of said substrate to said conductive base can be performed, or 
claim 10 given in any 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts a combinational device and its manufacture approach, and 
the metal thin film in a circuit element is related with the combinational device protected by the 
protective coat, and its manufacture approach in the combinational device especially equipped with the 
micro machine and the circuit element in the case of etching of the sacrifice layer when forming the 
micro machine. 
[0002] 

[Description of the Prior Art] In recent years, the silicon micromachining technology is used widely, for 
example, it is applied to an acceleration sensor or an angular-velocity sensor, and the detailed sensor 
component is created on the silicon semi-conductor substrate. 

[0003] As an example of such a silicon micro machine, an acceleration sensor is shown in the sign 100 
of drawin g 5 . 

[0004] This acceleration sensor 100 has the mass section 122 formed on the silicon substrate 103, arms 
121 1-1214, and the fixed objects 1201-1204. The mass section 122 is fabricated by the rectangle 
configuration, the end of arms 121 1-1214 is connected to the four corners, and the other end of each 
arms 121 1-1214 is connected to each fixed objects 1201-1204. 

[0005] The fixed objects 1201-1204 are fixed on a silicon substrate 103. Another side, the mass section 
122, and arms 1211-1214 When the movable configuration is carried out so that a substrate 103 may not 
be contacted, an acceleration sensor 100 carries out acceleration migration in the vertical direction and 
the force joins the mass section 122 Arms 121 1-1214 bend up and down by using the fixed objects 
1201-1204 as the supporting point, and it is constituted so that the capacity of the parallel plate capacitor 
which consists of the mass section 122 and a substrate 103 may change. 

[0006] The production process of such an acceleration sensor 100 is simplified and shown in drawing 6 
(a) - (e) and drawing 7 (f) - (j), and it explains below. 

[0007] Drawing 6 (a) With reference to - (e), two silicon single crystal substrates with which silicon 
oxide was formed in the front face are prepared first, and the silicon oxide is stuck, it joins with a direct 
conjugation method, and the silicon wafer of one sheet is formed. Subsequently, the field of a side and 
the opposite side in which the thermal oxidation film of one silicon single crystal was formed is ground, 
and it considers as the structure layer 104, and the silicon single crystal layer of another side is left as it 
is, and let it be a substrate 103. Between the substrate 103 and structure layer 104, the silicon oxide used 
for direct junction is left behind as a sacrifice layer 101 (drawing 9 (a)). 

[0008] An oxide film 105 is completely formed on structure layer 104 front face of such a silicon wafer 
(this drawing (b)), by etching a predetermined field, patterning is carried out and opening 107 is formed 
(this drawing (c)). 

[0009] By silicon structure layer 104 front face being exposed to this opening 107 base, using as a mask 
the oxide film 105 which it left, without etching, and performing anisotropy dry etching by the RIE 
method, etching removal of the structure layer 104 exposed to said opening 107 base is carried out, and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie 



9/6/2006 



JP,10-116996,A [DETAILED DESCRIPTION] 



Page 2 of 7 



patterning is carried out to the same pattern as the pattern of the oxide film 105 with which the structure 
layer 104 remained (this drawing (d)). 

[0010] If the sacrifice layer 101 is exposed to opening 107 base and wet etching is performed when the 
patterning is completed, the sacrifice layer 101 exposed to oxide-film 105 and opening 107 base used for 
patterning of the structure layer 104 will be removed (this drawing (e)). 

[001 1] In the condition, if ion implantation and thermal diffusion are performed, the ohmic layers 113 
and 1 14 will be formed in the part exposed to the front face of a substrate 103 and the structure layer 
104, respectively (drawing 10 (f)). 

[0012] Subsequently, if vacuum evaporationo of chromium and platinum is performed after forming the 
resist film 1 15 in the whole surface (this drawing (g)) and carrying out window opening of the ohmic 
layer 1 1 3 and the predetermined part on 1 1 4, chromium and the platinum thin films 1 1 6, 1 1 7, and 1 1 8 
will be formed on the ohmic layer 1 13 and 1 14 the resist film 115 top, respectively (this drawing (h». 
[0013] If the resist film 1 15 is exfoliated from this condition, the chromium and the platinum thin film 
1 16 formed on the resist film 1 15 will be removed together with the resist film 1 15 (the lift-off method). 
On the other hand, the ohmic layer 1 1 3, and the chromium and the platinum thin films 1 1 7 and 1 1 8 
which were formed on 1 14 remain without being removed, and a metal electrode is formed in a substrate 
103 and the fixed object 1204, respectively (this drawing (i)). 

[0014] Furthermore, if immersed in the fluoric acid buffer solution (BHF), since the side face of the 
sacrifice layer 101 will have exposed the whole, the sacrifice layer 101 is etched from the side face. At 
this time, area is large among the structure layers 104, or the sacrifice layer 101 under that base is left 
behind in a part with wide width of face. Therefore, the structure layer 104 of the part is being fixed to 
the substrate 103 by the sacrifice layer 101, and the fixed objects 1201-1204 are constituted. 
[0015] On the other hand, area will be small among the structure layers 104, or the sacrifice layer 101 
under a base will be completely removed in a part with narrow width of face. Therefore, if the structure 
layer 54 of the part is connected with the structure layer which constitutes a fixed object, space 72 is 
formed between substrates 103 and a substrate 103 and a non-contact movable object are constituted. 
Arms 121 1-1214 and the mass section 122 are constituted by such movable object. 
[0016] Thus, the mass section 122 and arms 121 1-1214 are supported with the fixed objects 1201-1204 
in the condition of not contacting a substrate 103, when acceleration is added, arms 121 1-1224 bend 
with the weight of the mass section 122, and the distance between a substrate 103 and the mass section 
122 changes. 

[0017] Therefore, wire-bonding connection of the metal thin line is made at electrodes 1 17 and 1 18, and 
if it connects with the measuring circuit of the exterior which does not illustrate the mass section 122 
and a substrate 103, the capacity change between the mass section 122 and a substrate 103 will be 
detected, and it becomes possible to compute the magnitude of acceleration. 
[0018] However, as mentioned above, with the conventional technique, in order to use the lift-off 
method for formation of chromium and the platinum thin film 116, the process was complicated, and 
moreover, in order to use the lift-off method, with the aluminum thin film which constitutes thin film 
wiring in an integrated circuit, electrodes 1 17 and 1 18 could not be formed but it had become a failure at 
the time of forming a circuit element and a micro machine on the same substrate. 
[0019] 

[Problem(s) to be Solved by the Invention] It was not created in order that this invention might solve un- 
arranging [ of the above-mentioned conventional technique ], and the purpose is in offering the 
technique which can form the electrode of a combinational device, without using the lift-off method 
[0020] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the invention 
approach according to claim 1 The process which forms the mask film by which patterning was carried 
out on the structure layer formed on the substrate through the sacrifice layer, The process which uses the 
mask film for a mask, etches said structure layer, and exposes said sacrifice layer, It has the process 
which removes the sacrifice layer under [ said ] a structure layer from said exposed part by etching 
which exists side etching. A movable object is formed in the part which removed the sacrifice layer 
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under a base completely among said structure layers. The process which constitutes an electric element 
in the structure layer which is the manufacture approach of the combinational device which forms a 
fixed object in the part which left the sacrifice layer under a base, and constitutes said fixed object 
before forming said mask film, It is characterized by having the process which forms the metal thin film 
which contains the electrode for external connection at least on said structure layer, and the process 
which carries out patterning of this metal thin film. 

[0021] In this case, after forming said metal thin film, before forming said mask film like the invention 

approach according to claim 2, in case the protective coat is formed in said electrode surface and said 

sacrifice layer is etched, it is good for said electrode to be made not to be etched. 

[0022] By the manufacture approach of the combinational device according to claim 2, after forming 

said protective coat, before forming said mask film like the invention approach according to claim 3, the 

passivation film which carried out patterning can be formed on said protective coat. 

[0023] Furthermore, it is good to use as a mask said passivation film which carried out patterning like 

the invention approach according to claim 4, and to remove said protective coat on said electrode by the 

manufacture approach of the combinational device according to claim 3 . 

[0024] It is good to form metal wiring which connects said electric element of each other with the metal 
thin film by such manufacture approach of the combinational device of claim 1 thru/or claim 4 given in 
any 1 term, in case patterning of said metal thin film is carried out like the invention approach according 
to claim 5. 

[0025] Moreover, it is good to fix said substrate on a conductive base like invention according to claim 
6, and to enable it to perform electrical installation from the rear face of said substrate to said conductive 
base by the manufacture approach of the combinational device of claim 1 thru/or claim 5 given in any 1 
term. 

[0026] It is convenient further again in said structure layer and said substrate being a silicon substrate, 
and said sacrifice layer being silicon oxide like the invention approach according to claim 7, by the 
manufacture approach of the combinational device of claim 1 thru/or claim 6 given in any 1 term. 
[0027] In addition, about the manufacture approach of the combinational device of claim 4 thru/or claim 
7 given in any 1 term, said passivation film is convenient in it being a silicon nitride film like the 
invention approach according to claim 8. 

[0028] On the other hand, the wafer with which, as for invention equipment according to claim 9, a 
sacrifice layer is located between a substrate and a structure layer, After patterning of said structure 
layer is carried out, said sacrifice layer is etched. A movable object is formed in the part from which the 
sacrifice layer under a base was completely removed among said structure layers. Although it is the 
combinational device in which the fixed object was formed in the part to which the sacrifice layer under 
a base was left behind, and thin film wiring and the electrode for external connection are prepared and a 
protective coat is formed on said metal thin film with the metal thin film which was formed on said 
structure layer and by which patterning was carried out It is characterized by removing said protective 
coat on said electrode at least after etching of said sacrifice layer. 

[0029] In this combinational device according to claim 9, it is good like invention equipment according 
to claim 10 to prepare an electric element into the structure layer which constitutes said fixed 'object, and 
to connect electrically mutually with said thin film wiring. 

[0030] Moreover, it is convenient, when the combinational device of claim 9 or claim 10 given in any 1 
term has a conductive base, and said substrate is being fixed to said conductive base, and it constitutes 
like invention equipment according to claim 1 1 so that electrical installation from the rear face of said 
substrate to said conductive base can be performed. 

[0031] According to the configuration of this invention mentioned above, the mask film is formed on the 
structure layer formed on the substrate through the sacrifice layer. Use the mask film for a mask, etch a 
structure layer, and a sacrifice layer is exposed. Since a movable object is made to form in the part 
which removed the sacrifice layer under a structure layer base from the exposed part by side etching, 
and removed the sacrifice layer under a base completely among structure layers and a fixed object is' 
made to form in the part which left the sacrifice layer under a base Although a micro machine can be 
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made to constitute from a movable object and a fixed object Since a circuit can be constituted if an 
electric element is made to constitute, the metal thin film which contains the electrode for external 
connection at least on a structure layer is formed into the structure layer which constitutes a fixed object 
and patterning of the metal thin film is carried out before forming the above-mentioned mask film Even 
if it does not use the lift-off method, a micro machine and a circuit can be made to form into the same 
substrate. 

[0032] If the electrode is made not to be etched in case the protective coat is formed in the electrode 
surface and a sacrifice layer is etched before forming the mask film after forming a metal thin film in 
that case, it is lost that the electrode surface for electrical installation with the exterior is damaged, and a 
quality electrode can be formed. 

[0033] Moreover, before forming the mask film after forming a protective coat, when the passivation 
film which carried out patterning is formed on the protective coat, it improves and is desirable [ the 
dependability of a combinational device ]. As for the passivation film, what is not etched in case a 
sacrifice layer is removed is good, and it can remove a protective coat in that case by using as a mask the 
passivation film by which patterning was carried out. 

[0034] If metal wiring which connects the electric element of each other with the metal thin film is 
formed further again in case patterning of the metal thin film is carried out, patterning of a structure 
layer and everything but removal of a sacrifice layer can manufacture a combinational device at the 
process of the usual integrated-circuit manufacture. 

[0035] Moreover, even if it will not form an electrode in a substrate front face if it enables it to perform 
electrical installation with the conductive base from the rear face of a substrate in case a substrate is 
fixed to conductive bases, such as a leadframe, it becomes possible to perform electrical installation of 
the capacitor which consists of a movable object and a substrate. 

[0036] In addition, if an above-mentioned structure layer and an above-mentioned substrate consist of 
silicon substrates and a sacrifice layer consists of silicon oxide, manufacture is easy, and cost will be 
low and will end. Moreover, manufacture will become easy if PAS SHIBESHOMMAKU is used as the 
silicon nitride film. 
[0037] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using a drawing. 
The top view and its A-A line sectional view of a combinational device 2 of this invention are shown in 
drawin gj, . [ of an example ] 

[0038] This combinational device 2 has the substrate 53 which is a silicon semi-conductor, and the 
circuit section 3 and the micro machine section 4 are formed on that substrate 53 . 
[0039] The micro machine sections 4 are the sensor 100 shown in drawing 5 , and the acceleration 
sensor of the same structure, and have the movable movable object 1 1 and the fixed fixed object 10 to 
the substrate 53. 

[0040] This acceleration sensor has the arms 31 1-3 14 with narrow width of face, and the mass section 
32 in which the stoma 33 was formed in the shape of a matrix by the large area, the end of arms 311-314 
is connected to the fixed object 10, and it connects with the mass section 32 which consisted of movable 
objects 1 1 , and the other end is constituted so that the mass section 32 may be supported with each arms 
3 1 1-3 14 and the fixed object 10. 

[0041] If the opening 72 is formed in the base of arms 31 1-314, and the base of the mass section 32, 
therefore the mass section 32 and a substrate 53 are in a non-contact condition and acceleration is added 
each arms 311-314 bend with the weight of the mass section 32, and it is constituted so that the mass 
section 32 can move in the vertical direction. 

[0042] Therefore, if the mass section 32 carries out vertical migration of the capacitor of an parallel 
monotonous mold which arms 3 1 1 -3 14 and the mass section 32 are constituted by the movable object 
1 1 , and is constituted by the mass section 32 and the substrate 53, he is trying for capacity value to 
change. 

[0043] On the other hand, the circuit section 3 has the electric element of a large number formed into the 
structure layer which constitutes the fixed object 36, and the measuring circuit is formed of those 
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electric elements. 

[0044] | Moreover, the electrode pad 37 which is an electrode for external connection of a large number 
formed of patterning of a metal thin film in the circuit section 3, The thin film wiring 38 which performs 
electrical installation between electric elements and electrical installation between an electric element 
and the electrode pad 37 is formed. It connects with the above-mentioned measuring circuit through the 
thin film wiring 38, and the mass section 32 is constituted so that capacity change of the capacitor in 
™ ™? measuring circuit is formed with the mass section 32 and a substrate 53 can be detected 
10045] The structure of such a combinational device 2 is explained with the manufacture approach with 
reference to <kmmg2 (a) - (e) drawing^ (f) - (i) and drawing 4 (j) - (m). In addition, in the cross- 
section structure, a part of each important section of circuit section 3' shown in drawing 1 and micro 
machine section 4' is shown. 

[0046] First, two silicon single crystal wafers with which silicon oxide was formed in the front face are 
prepared^ In one silicon single crystal wafer, the diffusion layer 52 of a conductivity type opposite to the 
wafer is formed in the predetermined field, and silicon oxide is formed in the near front face in which 
the diffusion layer 52 is formed. 

[0047] The silicon oxide of such two silicon single crystal wafers is stuck, and one wafer 50 is formed 
with a direct conjugation method. 

[0048] Then, the silicon single crystal layer of the direction in which the diffusion layer 52 was formed 
is ground, and it is made thin to predetermined thickness, and considers as the surface structure layer 54 
Another side makes a substrate 53 constitute from a condition as it is. Moreover, the silicon oxide used 
on the occasion of direct junction is taken as the sacrifice layer 5 1 . 

[0049] The usual semi-conductor process of using for integrated-circuit manufacture is applied to this 
water 50, and the electronic-circuitry elements containing a bipolar transistor are formed If the part is 
shown all over drawing, after forming the thin silicon thermal oxidation film 56 on the structure layer 
56, into the structure layer 54 (field shown by sign 3') used as the circuit section, two or more diffusion 
layers 44 will be established (a diffusion layer 44 also contains the thing of a different conductivity 
type), and many electric elements 41 will be formed (this drawing (b)). 

[0050] The depth comparable as the thickness of the structure layer 54 is made to diffuse the diffusion 
layer 45 of the same conductivity type as the structure layer 54 in the structure layer 54 (field shown by 
sign 4 ) used as the micro machine section at this time. Moreover, a detached core 47 is formed into the 
structure layer 54 used as the circuit section, and each electric element 41 is made to separate electrically 
with a diffusion layer 52. J 
[0051] In the condition, the insulator layer 56 which consists of silicon oxide is formed in structure layer 
54 front face, patterning of the insulator layer 56 is carried out, and openings 57 and 58 are formed in 
the predetermined location on the structure layer 54 which serves as the micro machine section an 
electric element 41 top, respectively (this drawing (c)). 

[0052] In the condition, by the sputtering method, the metal thin film 60 which consists of an aluminum 
thin film is formed completely (this drawing (d)), and the protective coat 64 which changes from a 
titanium tungsten thin film to the front face of the metal thin film 60 is continued, and membranes are 
formed completely (this drawing (e)). 

[0053] Next, patterning of a protective coat 64 and the metal thin film 60 is carried out together and 
area forms the electrode pad 37 of a large rectangle configuration, and the thin film wiring 38 with 
narrow width efface. At this time, the protective coat 64 and the metal thin film 60 on the structure 
layer 54 used as the movable object 1 1 are removed. 

[0054] If the thin film wiring 38 is electrically connected to a diffusion layer 45 or a diffusion layer 44 
through openings 57 and 58, between electric element 41 comrades and between an electric element 41 
and the electrode pads 37 will be electrically connected by the thin film wiring 38. Moreover the 
mo vable object 1 1 of the micro machine section can be electrically connected to an electric element 41 
or the electrode pad 37 with the thin film wiring 38 ( drawing 3 (f)). 

[0055] If the passivation film 67 which consists of a silicon nitride is deposited on a front face (this 
drawing (g)) and the passivation film 67 on the micro machine section and the electrode pad 37 is 
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subsequently removed from the condition, on the micro machine section, an insulator layer 56 will be 
exposed, and a protective coat 64 will be exposed on the electrode pad 37 (this drawing (h)), 
[0056] If the mask film 66 which consists of silicon oxide is made to deposit on the front face, on the 
structure layer 54 of micro machine circles, the mask film 66 will be formed on the insulator layer 56 
which similarly consists of silicon oxide. Moreover, on the electrode pad 37 of circuit circles, the mask 
film 66 is formed on the protective coat 64 which consists of a titanium tungsten thin film, and is formed 
in another side and other parts of circuit circles on the passivation film 65 which consists of a silicon 
nitride film (this drawing (i)). 

[0057] Next, if patterning of the mask film 66 and an insulator layer 56 is performed together and 
opening 70 is formed in micro machine circles, silicon structure layer 54 front face (diffusion layer 45) 
will be exposed to the opening 70 base (this drawing (j)). 

[0058] If the mask film 66 is located, the front face of fields other than opening 70 uses the mask film 
66 for a mask and anisotropic etching is performed, the structure layer 54 exposed to opening 70 base 
will be etched. The anisotropic etching stops in the place which sacrifice layer 51 front face exposed to 
the base of opening 70 (this drawing (k)). The structure layer 54 which constitutes arms 311-314 and the 
mass section 32 is fabricated by etching of the structure layer 54 from such opening 70. 
[0059] Subsequently, if the whole is immersed in the fluoric acid buffer solution (BHF), etching of the 
sacrifice layer 51 will be started from the base of opening 70. The etching advances also in the 
longitudinal direction of the sacrifice layer 51 (side etching), and the sacrifice layer 51 in the base of the 
structure layer 54 is corroded from a side face. 

[0060] this time - the facet among the structure layers 54 -- in a product or the part formed in narrow, 
although the sacrifice layer 51 under that base is removed completely, in a large area or the part formed 
broadly, the sacrifice layer 51 remains in the bottom of the base of the structure layer 54, and the 
structure layer 54 of that part is fixed to a substrate 53 by the sacrifice layer 51 . The fixed object 10 is 
constituted by such a large area or the structure layer 54 formed broadly, and the sacrifice layer 51 of the 
base. 

[0061] When small area or the structure layer 54 formed in narrow is connected to the structure layer 54 
which constitutes the fixed object 10, an opening 72 is formed between the structure layer 54 and a 
substrate 53, and the movable object 1 1 is constituted from a place where the sacrifice layer 51 under a 
base was removed by the structure layer 54 of the part (this drawing (1)). 

[0062] The structure layer 54 of the above-mentioned arms 3 11-3 14 has narrow width of face, since the 
end is connected to the structure layer 54 which constitutes the fixed object 10, the sacrifice layer 51 is 
removed and arms 3 1 1 -3 14 are constituted by the movable object 11. 

[0063] Since the other end of arms 31 1-314 is connected to the four corners of the mass section 32, the 
opening 70 which becomes the structure layer 54 of the mass section 32 with a stoma 33 is arranged in 
the shape of a matrix, width of face of structure layer 54 the very thing is narrowed and the sacrifice 
layer 51 under a base is removed as mentioned above, the mass section 32 is constituted by the movable 
object 11. 

[0064] Thus, since the mask film 66 which consisted of silicon oxide as well as the sacrifice layer 51 is 
also removed together in case the fixed object 10 and the movable object 1 1 are formed by etching of 
the sacrifice layer 51 , on the thin film wiring 38 of the circuit section, the passivation film 65 is exposed 
to a front face, and a protective coat 64 is exposed on the electrode pad 37. In the micro machine 
section, although an insulator layer 56 is exposed with removal of the mask film 66, since the insulator 
layer 56 consists of silicon oxide, an insulator layer 56 will also be removed and the front face (diffusion 
layer 45) of the structure layer 54 exposes it. 

[0065] After etching the sacrifice layer 51, the protective coat 64 which exposed the whole to electrode 
pad 37 front face when immersed in hydrogen peroxide solution is removed, and the metal thin film 60 
is exposed to a front face (this drawing (m)). 

[0066] Then, if a substrate 80 is fixed on the conductive bases 80, such as a leadframe, in the condition 
of having electrical installation with the rear face of a substrate 53 and a lead and the electrode pad 37 of 
the conductive base 80 are connected by wire bonding, the combinational device 2 by which the 
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capacitor which consists of a substrate 53 and the mass section 32 was connected to the measuring 

circuit in the circuit section 3 formed on the same substrate 53 can be obtained. 

[0067] In this case, wire bonding may not be carried out for the conductive base 80 and the electrode 

pad 37, but wire bonding of the lead etc. may be carried out to the conductive base 80. 

[0068] Although the above-mentioned thin film wiring 38 was formed in the circuit section 3, as the 

sign 39 of drawing 1 shows, you may form in the micro machine section 4. It is made to connect with a 

diffusion layer 45 electrically through the thin film wiring 38, or direct continuation may be carried out 

to a diffusion layer 45, and you may connect with the mass section 32 electrically, and with the thin film 

wiring 38, it may connect with the measuring circuit in the circuit section 3, and the electrode 39 in the 

micro machine section 4 may be used as the electrode. 

[0069] Although the above made the electric element 41 separate by pn junction, what is depended on 
the various separation approaches, such as dielectric separation, is contained in this invention. 
Moreover, as for the electric element 41 formed in the circuit section 3, electric elements, such as a 
bipolar transistor, an MOS transistor, a resistance element, and a capacitor, are contained widely. 
[0070] Moreover, although the above explained the combinational device of the acceleration sensor 
which detects capacity change of the capacitor formed between a movable object and a substrate, this 
invention is not limited to it. For example, the combinational device which measures capacity change of 
the capacitor formed between a movable object and a fixed object, and the combinational device which, 
in addition to this, has micro machines other than a sensor are included widely. 

[0071] Although the above-mentioned example connected the structure layer 54 and electric element 41 
of the movable object 1 1 through the thin film wiring 38, it may be connected according to the diffusion 
layer in the structure layer 54. 

[0072] Although silicon oxide was used for the mask film 66 at the above-mentioned protective coat 64 
using the titanium tungsten thin film, it is not limited to it. In case a protective coat 64 removes the 
sacrifice layer 51, it should just be a thin film which is not removed with the etching solution (this 
example fluoric acid buffer solution), but when a titanium tungsten thin film is used as a protective coat 
64, since the hydrogen peroxide solution which is the etching solution does not etch the usual 
passivation film, such as a silicon nitride, it is convenient. 

[0073] A selection ratio should just be a high ingredient in case the silicon structure layer 54 is etched 
about the mask film 66. However, when silicon oxide is used, since it is removed together in case the 
sacrifice layer 51 is removed, it is convenient. 

[0074] Furthermore, although the above-mentioned passivation film 67 was constituted from a silicon 
nitride film, it is not limited to it again. However, since the passivation film is exposed as mentioned 
above in the case of removal of the sacrifice layer 51 when the mask film 66 is constituted from silicon 
oxide, the ingredient which is not etched with fluoric acid buffer solution is desirable. 
[0075] In addition, although the above-mentioned example explained the case of a SOI substrate, that by 
which the structure layer was manufactured not using a silicon single crystal but using the wafer which 
consisted of polish recons is also contained in this invention. 
[0076] 

[Effect of the Invention] According to this invention, an electrode can be formed with the ingredient 
which constitutes thin film wiring. Moreover, a micro machine can be manufactured, without using the 
lift-off method. Since an electric element, thin film wiring, or an electrode is formed before forming the 
mask film, it can be managed, even if it does not perform a photograph RISOGURAFU process after 
etching a structure layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention starts a combinational device and its manufacture approach, and 
the metal thin film in a circuit element is related with the combinational device protected by the 
protective coat, and its manufacture approach in the combinational device especially equipped with the 
micro machine and the circuit element in the case of etching of the sacrifice layer when forming the 
micro machine. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the silicon micromachining technology is used widely, for 
example, it is applied to an acceleration sensor or an angular- velocity sensor, and the detailed sensor 
component is created on the silicon semi-conductor substrate. 

[0003] As an example of such a silicon micro machine, an acceleration sensor is shown in the sign 100 
of drawing 5 . 

[0004] This acceleration sensor 100 has the mass section 122 formed on the silicon substrate 103 arms 
121 1-1214, and the fixed objects 1201-1204. The mass section 122 is fabricated by the rectangle' 
configuration, the end of arms 121 1-1214 is connected to the four corners, and the other end of each 
arms 121 1-1214 is connected to each fixed objects 1201-1204. 

[0005] The fixed objects 1201-1204 are fixed on a silicon substrate 103. Another side, the mass section 
122, and arms 1211-1214 When the movable configuration is carried out so that a substrate 103 may not 
be contacted, an acceleration sensor 100 carries out acceleration migration in the vertical direction and 
the force joins the mass section 122 Arms 121 1-1214 bend up and down by using the fixed objects 
1201-1204 as the supporting point, and it is constituted so that the capacity of the parallel plate capacitor 
which consists of the mass section 1 22 and a substrate 1 03 may change. 

[0006] The production process of such an acceleration sensor 100 is simplified and shown in drawin g 6 
(a) - (e) and drawing 7 (f) - (j), and it explains below. 

[0007] Drawin g_6 (a) With reference to - (e), two silicon single crystal substrates with which silicon 
oxide was formed in the front face are prepared first, and the silicon oxide is stuck, it joins with a direct 
conjugation method, and the silicon wafer of one sheet is formed. Subsequently, the field of a side and 
the opposite side in which the thermal oxidation film of one silicon single crystal was formed is ground 
and it considers as the structure layer 104, and the silicon single crystal layer of another side is left as it' 
is, and let it be a substrate 103. Between the substrate 103 and structure layer 104, the silicon oxide used 
for direct junction is left behind as a sacrifice layer 101 (drawing 9 (a)). 

[0008] An oxide film 105 is completely formed on structure layer 104 front face of such a silicon wafer 
(this drawing (b)), by etching a predetermined field, patterning is carried out and opening 107 is formed 
(this drawing (c)). 

[0009] By silicon structure layer 104 front face being exposed to this opening 107 base, using as a mask 
the oxide film 105 which it left, without etching, and performing anisotropy dry etching by the RIE 
method, etching removal of the structure layer 104 exposed to said opening 107 base is carried out and 
patterning is carried out to the same pattern as the pattern of the oxide film 105 with which the structure 
layer 104 remained (this drawing (d)). 

[0010] If the sacrifice layer 101 is exposed to opening 107 base and wet etching is performed when the 
patterning is completed, the sacrifice layer 101 exposed to oxide-film 105 and opening 107 base used for 
patterning of the structure layer 1 04 will be removed (this drawing (e)). 

[001 1] In the condition, if ion implantation and thermal diffusion are performed, the ohmic layers 1 1 3 
and 1 14 will be formed in the part exposed to the front face of a substrate 103 and the structure layer 
1 04, respectively (drawing 1 0 (fj). 
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[0012] Subsequently, if vacuum evaporationo of chromium and platinum is performed after forming the 
resist film 115 m the whole surface (this drawing (g)) and carrying out window opening of the ohmic 
layer 1 13 and the predetermined part on 1 14, chromium and the platinum thin films 1 16, 117, and 1 1 8 

mmo?T?T led ° n the 0hmi ° layer 1 13 and 1 14 the resist fllm 115 t0 P' respectively (this drawing (h)) 
[0013] If the resist film 1 15 is exfoliated from this condition, the chromium and the platinum thin film 
116 formed on the resist film 115 will be removed together with the resist film 115 (the lift-off method) 
On the other hand, the ohmic layer 1 1 3 , and the chromium and the platinum thin films 1 1 7 and 1 1 8 
which were formed on 1 14 remain without being removed, and a metal electrode is formed in a substrate 
1 03 and the fixed object 1 204, respectively (this drawing (i)). 

[0014] Furthermore, if immersed in the fluoric acid buffer solution (BHF), since the side face of the 
sacrifice layer 101 will have exposed the whole, the sacrifice layer 101 is etched from the side face At 
this time, area is large among the structure layers 104, or the sacrifice layer 101 under that base is left 
behind m a part with wide width of face. Therefore, the structure layer 104 of the part is being fixed to 
the substrate 103 by the sacrifice layer 101, and the fixed objects 1201-1204 are constituted 
[0015] On the other hand, area will be small among the structure layers 104, or the sacrifice layer 101 
under a base will be completely removed in a part with narrow width of face. Therefore, if the structure 
layer 54 of the part is connected with the structure layer which constitutes a fixed object space 72 is 
formed between substrates 1 03 and a substrate 103 and a non-contact movable object are constituted 
Arms 121 1-1214 and the mass section 122 are constituted by such movable object 
[0016] Thus, the mass section 122 and arms 121 1-1214 are supported with the fixed objects 1201-1204 
in the condition of not contacting a substrate 103, when acceleration is added, arms 121 1-1224 bend 
with the weight of the mass section 122, and the distance between a substrate 103 and the mass section 
122 changes. 

[0017] Therefore, wire-bonding connection of the metal thin line is made at electrodes 1 17 and 1 18 and 
if it connects with the measuring circuit of the exterior which does not illustrate the mass section 122 
and a substrate 103, the capacity change between the mass section 122 and a substrate 103 will be 
detected, and it becomes possible to compute the magnitude of acceleration. 
[0018] However, as mentioned above, with the conventional technique, in order to use the lift-off 
method for formation of chromium and the platinum thin film 1 16, the process was complicated and 
moreover, in order to use the lift-off method, with the aluminum thin film which constitutes thin film 
wiring in an integrated circuit, electrodes 1 17 and 1 1 8 could not be formed but it had become a failure at 
the time of forming a circuit element and a micro machine on the same substrate. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, an electrode can be formed with the ingredient 
which constitutes thin film wiring. Moreover, a micro machine can be manufactured, without using the 
lirt-otf method. Since an electric element, thin film wiring, or an electrode is formed before forming the 
mask film, it can be managed, even if it does not perform a photograph RISOGURAFU process after 
etching a structure layer. 
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TECHNICAL PROBLEM 



^ b ™ ( ) * t l e S ° lved ^ the In ; entlon ] » was not created in order that this invention might solve un- 
arrangmg [ of the above-mentioned conventional technique ], and the purpose is in offering the 
technique which can form the electrode of a combinational device, without using the lift-off method 
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MEANS 



i™h T g r° bl rl In ° rder t0 S0lve the ^-mentioned technical problem, the invention 
approach according to claim 1 The process which forms the mask film by which patterning was clS 
out on the structure ayer formed on the substrate through the sacrifice layer, Tl« P proSJthSSSfte 
mask film for a mask, etches said structure layer, and exposes said sacrifice layer It has ^7^^ 
wS ^ Ve H th 7? riflC A e kyer Und6r [ SEid ] a StrUCtU " e la ^ r from «W exposed part by 
u^T 6 T+? g - A m ° Vable ° bjeCt is formed in the P art which r ^oved the sacrifice Sr 

in the ^ kyerS - The PrOC£SS Which COnstitutes - electric efelnt 

in the structure layer which is the manufacture approach of the combinational device which forms a 
fixed object m the part which left the sacrifice layer under a base, and constitutes said oS 
before forming said mask film, It is characterized by having the process which forms tL meta th n film 
which contains the electrode for external connection at least on said St^l^^^Z^ 
which carries out patterning of this metal thin film. P 
[0021] In this case, after forming said metal thin film, before forming said mask film like the invention 
approach according to claim 2, in case the protective coat is formed in said electrode Sac aTsa d 

» 18 CtC 5 ed ' * 18 g0od for said electrode t0 be made not to be etched 
[UU22J By the manufacture approach of the combinational device according to claim 2 after forming 
said protective coat, before forming said mask film like the invention approach *ZrtinZ tiZ7±e 
ZZ d TJ lm WhlCh Carried ° Ut Pattemin g can be for ™ d on said protective coat ' 
S F T iermore ' i ls g° od . to use as a mask said passivation film which carried out patterning like 
the invention approach according to claim 4, and to remove said protective coat on said electrade bv the 
manufacture approach of the combinational device according to claim 3 ^ 

H Z g Zt t0 f T T tal Wiring u Wh l Ch COnneCtS Said electric element of each with the metal 
thin fi m by such manufac ure approach of the combinational device of claim 1 thru/or claim 4 given fn 

to claimT m Pattemmg ° f ^ ^ fllm " Carried ° Ut Hke * e invention a PP-"h .according 

[0025] Moreover it is good to fix said substrate on a conductive base like invention according to claim 

^ t£^iT^ T iC /l inStallati0n from the rear fa - of said substrate toSSc 
base by the manufacture approach of the combinational device of claim 1 thru/or claim 5 given in any 1 

iS C ° n ™ nt [ urther a § ain in said structure layer and said substrate being a silicon substrate 
and aid sacrifice layer being silicon oxide like the invention approach according to cla m 7 by the 
manufacture approach of the combinational device of claim 1 thru/or claim 6 given in an™ 'torn 

Ten Ynlv 1? manufactu ; e a PP roach of *° combinational device of clainU til claim 

7 given ,n any 1 term, said passivation film is convenient in it being a silicon nitride film like the 
invention approach according to claim 8. 

lacrific^afer £ W^hV^ ^ ^ ^ " for inVenti ° n e ^ mQnt accordin S * claim 9, a 
sacrifice layer is located between a substrate and a structure layer, After patterning of said structure 
layer is earned out, said sacrifice layer is etched. A movable object is foLd in the p^from whkh the 
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sacrifice layer under a base was completely removed among said structure layers. Although it is the 
combinational device in which the fixed object was formed in the part to which the sacrifice layer under 
a base was left behind, and thin film wiring and the electrode for external connection are prepared and a 
protective coat is formed on said metal thin film with the metal thin film which was formed on said 
structure layer and by which patterning was carried out It is characterized by removing said protective 
coat on said electrode at least after etching of said sacrifice layer. 

[0029] In this combinational device according to claim 9, it is good like invention equipment according 
to claim 10 to prepare an electric element into the structure layer which constitutes said fixed object and 
to connect electrically mutually with said thin film wiring. 

[0030] Moreover, it is convenient, when the combinational device of claim 9 or claim 10 given in any 1 
term has a conductive base, and said substrate is being fixed to said conductive base, and it constitutes 
like invention equipment according to claim 1 1 so that electrical installation from the rear face of said 
substrate to said conductive base can be performed. 

[0031] According to the configuration of this invention mentioned above, the mask film is formed on the 
structure ayer formed on the substrate through the sacrifice layer. Use the mask film for a mask etch a 
structure layer, and a sacrifice layer is exposed. Since a movable object is made to form in the part 
which removed the sacrifice layer under a structure layer base from the exposed part by side etching 
and removed the sacrifice layer under a base completely among structure layers and a fixed object is' 
made to form in the part which left the sacrifice layer under a base Although a micro machine can be 
made to constitute from a movable object and a fixed object Since a circuit can be constituted if an 
electric element is made to constitute, the metal thin film which contains the electrode for external 
connection at least on a structure layer is formed into the structure layer which constitutes a fixed object 
and patterning of the metal thin film is carried out before forming the above-mentioned mask film Even 
it it does not use the lift-off method, a micro machine and a circuit can be made to form into the same 
substrate. 

[0032] If the electrode is made not to be etched in case the protective coat is formed in the electrode 
surface and a sacrifice layer is etched before forming the mask film after forming a metal thin film in 
that case it is lost that the electrode surface for electrical installation with the exterior is damaged and a 
quality electrode can be formed. ' 
[0033] Moreover, before forming the mask film after forming a protective coat, when the passivation 
film which carried out patterning is formed on the protective coat, it improves and is desirable [ the 
dependability of a combinational device ]. As for the passivation film, what is not etched in case a 
sacrifice layer is removed is good, and it can remove a protective coat in that case by using as a mask the 
passivation film by which patterning was carried out. 

[0034] | If metal wiring which connects the electric element of each other with the metal thin film is 
formed further again in case patterning of the metal thin film is carried out, patterning of a structure 
layer and everything but removal of a sacrifice layer can manufacture a combinational device at the 
process of the usual integrated-circuit manufacture. 

[0035] Moreover, even if it will not form an electrode in a substrate front face if it enables it to perform 
electrical installation with the conductive base from the rear face of a substrate in case a substrate is 
fixed to conductive bases, such as a leadframe, it becomes possible to perform electrical installation of 
the capacitor which consists of a movable object and a substrate. 

[0036] In addition, if an above-mentioned structure layer and an above-mentioned substrate consist of 
silicon substrates and a sacrifice layer consists of silicon oxide, manufacture is easy, and cost will be 
low and will end. Moreover, manufacture will become easy if PASSHIBESHOMMAKU is used as the 
silicon nitride film. 
[0037] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using a drawing 
The top view and its A-A line sectional view of a combinational device 2 of this invention are shown in 
drawing 1 . [ of an example ] 

[0038] This combinational device 2 has the substrate 53 which is a silicon semi-conductor, and the 



http://www4.irjdl.nciDi.eo.iD/cei-bin/tran weh r.cri f>ii fi 



JP,10-116996,A [MEANS] 



Page 3 of 6 



circuit section 3 and the micro machine section 4 are formed on that substrate 53. 
[0039] The micro machine sections 4 are the sensor 100 shown in drawing 5 , and the acceleration 
sensor of the same structure, and have the movable movable object 1 1 and the fixed fixed object 10 to 
the substrate 53. 

[0040] This acceleration sensor has the arms 311-314 with narrow width of face, and the mass section 
32 in which the stoma 33 was formed in the shape of a matrix by the large area, the end of arms 311-314 
is connected to the fixed object 10, and it connects with the mass section 32 which consisted of movable 
objects 1 1, and the other end is constituted so that the mass section 32 may be supported with each arms 
3 1 1-3 14 and the fixed object 10. 

[0041] If the opening 72 is formed in the base of arms 3 1 1-314, and the base of the mass section 32 
therefore the mass section 32 and a substrate 53 are in a non-contact condition and acceleration is added 
each arms 311-314 bend with the weight of the mass section 32, and it is constituted so that the mass 
section 32 can move in the vertical direction. 

[0042] Therefore, if the mass section 32 carries out vertical migration of the capacitor of an parallel 
monotonous mold which arms 31 1-314 and the mass section 32 are constituted by the movable object 
1 1 , and is constituted by the mass section 32 and the substrate 53, he is trying for capacity value to 
change. 

[0043] On the other hand, the circuit section 3 has the electric element of a large number formed into the 
structure layer which constitutes the fixed object 36, and the measuring circuit is formed of those 
electric elements. 

[0044] Moreover, the electrode pad 37 which is an electrode for external connection of a large number 
formed of patterning of a metal thin film in the circuit section 3, The thin film wiring 38 which performs 
electrical installation between electric elements and electrical installation between an electric element 
and the electrode pad 37 is formed. It connects with the above-mentioned measuring circuit through the 
thin film wiring 38, and the mass section 32 is constituted so that capacity change of the capacitor in 
which the measuring circuit is formed with the mass section 32 and a substrate 53 can be detected. 
[0045] The structure of such a combinational device 2 is explained with the manufacture approach with 
reference to drawing^ (a) - (e) drawing 3 (f) - (i) and drawing_4 (j) - (m). In addition, in the cross- 
section structure, a part of each important section of circuit section 3' shown in drawing 1 and micro 
machine section 4' is shown. 

[0046] First, two silicon single crystal wafers with which silicon oxide was formed in the front face are 
prepared^ In one silicon single crystal wafer, the diffusion layer 52 of a conductivity type opposite to the 
water is formed in the predetermined field, and silicon oxide is formed in the near front face in which 
the diffusion layer 52 is formed. 

[0047] The silicon oxide of such two silicon single crystal wafers is stuck, and one wafer 50 is formed 
with a direct conjugation method. 

[0048] Then, the silicon single crystal layer of the direction in which the diffusion layer 52 was formed 
is ground, and it is made thin to predetermined thickness, and considers as the surface structure layer 54 
Another side makes a substrate 53 constitute from a condition as it is. Moreover, the silicon oxide used ' 
on the occasion of direct junction is taken as the sacrifice layer 51. 

[0049] The usual semi-conductor process of using for integrated-circuit manufacture is applied to this 
wafer 50, and the electronic-circuitry elements containing a bipolar transistor are formed. If the part is 
shown all over drawing, after forming the thin silicon thermal oxidation film 56 on the structure layer 
56, into the structure layer 54 (field shown by sign 3') used as the circuit section, two or more diffusion 
layers 44 will be established (a diffusion layer 44 also contains the thing of a different conductivity 
type), and many electric elements 41 will be formed (this drawing (b)). 

[0050] The depth comparable as the thickness of the structure layer 54 is made to diffuse the diffusion 
layer 45 of the same conductivity type as the structure layer 54 in the structure layer 54 (field shown by 
sign 4') used as the micro machine section at this time. Moreover, a detached core 47 is formed into the 
structure layer 54 used as the circuit section, and each electric element 41 is made to separate electrically 
with a diffusion layer 52. <BR> [0051] In the condition, the insulator layer 56 which consists of silicon 
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Sf fr ° n i faCe ' Pat ?r g ° f thC inSUlat0r ^ 56 is ™™« and 
openings 5 / and 58 are formed m the predetermined location on the structure layer 54 which series as 

roOSmn I! TT deCtriC dement 41 t0P ' res P ectiveI y (this drawing"' )) 

S ■*? , ' ^ SpUttenng method ' the metal thin film 60 which consists of an aluminum 

tlZunT mn "rl C0I1 ? Pletely , (th i S draWing (d)) ' and the P rotective coat 64 which^L^T 

r e Tcot P Ci^ 

fhrmt ] h If n the " hin f^t g u 8 iS electricaIJ y co ™ed to a diffusion layer 45 or a diffusion layer 44 

[0055] If the passivation film 67 which consists of a silicon nitride is deposited on a front face fthis 
drawing (g ) and the passivation film 67 on the micro machine section and 2 declXlTsit 
subsequently removed from the condition, on the micro machine section, an iLulator W 56 wfil be 

0056] If the mask film 66 which consists of silicon oxide is made to depo it on the fron face on the 
structure layer 54 of micro machine circles, the mask film 66 will be formed or th insula orTaver 56 
film C 66 S1 i m f H° nS tI tS °^ s ^h° on °xide. Moreover, on the electrode pad 37 of clrcuiTdrcles the ma^k 
film 66 is formed on the protective coat 64 which consists of a titanium tungsten thin fiS Sd 

I™ J J N 7n X1, * patte J min 8 of fc mask 66 and an msnlator layer 56 is performed toother and 

[005 8] If the mask film 66 is located, the front face of fields other than opening 70 uses the mask film 
w 1 be'etohed ^ ""^ etch ! n g is P erfo ^, the structure layer 54 expcSec to op edngTobTse 
will be etched. The anisotropic etching stops in the place which sacrifice layer 51 front face Lnosed to 

[0062] The structure layer 54 of the above-mentioned arms 3 1 1 -3 1 4 has narrow w^Hth nf • 

end is connected to the structure layer 54 which constitutes me fixed S ^SSSSK^l £ 

removed and arms 311-314 are constituted by the movable object 11. 7 1S 
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£>enm 7C Jkc h of arms 311-314 is connected to the four corners of the mass section 32, the 
ZTJt f 'becomes the structure layer 54 of the mass section 32 with a stoma 33 is arranged in 
SI 3 m f 1 x ' Wldth of f f e of structure layer 54 the very thing is narrowed and the sacrifice 
object 1 11 ^ 18 rem ° V 38 mentloned above ' the mass section 32 is constituted by the movable 

[0064] Thus since the mask film 66 which consisted of silicon oxide as well as the sacrifice layer 51 is 
also removed together in case the fixed object 10 and the movable object 1 1 are formed b etebng of 
t ^Z^'Z^ film ,r ing 38 ° f thG drcuit section ' the P assivation Si™ 65 is exposed 
a e 56 co^nT v 56 * ? XP °? d wUh rem0Val ° f the mask film 66 > sin ^ the insulator 

S W ^ SaCriflC ^ i 1 ' th£ Pr ° teCtive C ° at 64 Which ex P° sed the whole ^ electrode 

[0066] Then, if a substrate 80 is fixed on the conductive bases 80, such as a leadframe in the condition 

me 3 t Ct K Cal r al,ati ° n ^ thC rear faCC ° f a SUDStrate 53 and a lead thTe ectrode pad 7 of 
the conductive base 80 are connected by wire bonding, the combinational device 2 by which the 

Tnl C °f 1St ? ° f ; S , UbStrate 53 ^ the maSS SeCti0n 32 was c «ed to the measuring 
SSS t * e CirCUlt Sectlon 3 formed on the same su bstrate 53 can be obtained 8 
nad 37 W wT T be Carried ° Ut f ° r the inductive base 80 and the electrode 

FSaI ^ nd f 8 ° f thC lead 6tC - may be carried out 10 tbe conductive base 80. 
£n 39 of Hr^ , above - mentioned thin film wiring 38 was formed in the circuit section 3, as the 
sign 39 of drawing,! shows, you may form in the micro machine section 4. It is made to connect with a 
tot^ 1 ^ 5 Cl S tUC f y thr ° Ugh the tWn flIm ™§ 38 > or direc t continuation may bTcSed out 
wiSn/^8 TIT ' "? T ^ COnn6Ct Wlth ^ maSS S6Cti0n 32 electrically, and with the tht film 
wiring 38, i may connect with the measunng circuit in the circuit section 3, and the electrode 39 in the 
micro machine section 4 may be used as the electrode eieciroae y in tne 

fh 0 , 06 v 9 i^ lthOUgh ab ° Ve ^ the deCtric element 41 se P arate by pn junction, what is depended on 
mIT se f ra ^7PP roaches > such as dielectric separation, is contained in this invention. 

nt' t° r 6 dement 41 f0rmed in the drCuit Section 3 ' elec tnc elements, such as a 

ttSZT' M ° S , t r S f ° r ' " r6SiStanCe dement ' and a ca P acitor ' are contained widely. 
[0070] Moreover, although the above explained the combinational device of the acceleration sensor 
which detects capacity change of the capacitor formed between a movable object Zd l ^sSrate L 
invention is not limited to it. For example, the combinational device which nLJ^^^l of 

£ adEn to ' etWeen 3 T able ? je ? 3 ^ ° bjeCt ' and the combinational device which, 

™-7 n ITu . aS miCr ° machines o^r than a sensor are included widely. 

[0071] Although the above-mentioned example connected the structure layer 54 and electric element 41 

[0072] Although silicon oxide was used for the mask film 66 at the above-mentioned protective coat 64 
usmg the titanium tungsten thin film, it is not limited to it. In case a protective coat 64 remTzsZ 

S fluoric J* JU f ^ WhiGh 18 n0t rem0V6d ' ith the aching solution (his 

StSfS buff£r so J u tion) but when a titanium tungsten thin film is used as a protective coat 
nl w the r hydr °g e " peTOX ! de solutlon which is *e etching solution does not etch the usual 
passivation film, such as a silicon nitride, it is convenient 

Elfe !SS ?° Uld jUSt t ' Wgh ingredient in CaSe the silicon st ^ture layer 54 is etched 
trln i maS \? m 66 - Ho ^ ever > wl ™ silicon oxide is used, since it is removed together in case the 
sacrifice layer 5 1 is removed, it is convenient. 

!^™ 0re ' althou f h the above-mentioned passivation film 67 was constituted from a silicon 
nitride film, it is not limited to it again. However, since the passivation film is exposed as mentioned 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web cgi eiie o/^/onnA 
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above m the case of removal of the sacrifice layer 5 1 when the mask film 66 is constituted from silicon 
whVilv, * ' ? ° Ugh the above - m entioned example explained the case of a SOI substrate that bv 



[Translation done.] 
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